Cadmium Selinide (CdSe) thin films prepared by thermal evaporation on glass substrates were irradiated with swift (100 MeV) Ni +7 ions at fluences of 1  10 11 and 1  10 12 cm -2 . The structural changes with respect to increasing fluence were observed by the means of X-ray diffraction (XRD). The modification in surface morphology and electrical properties has been analyzed as a function of fluence using XRD, AFM and I-V techniques. The AFM micrographs of irradiated thin films show the formation of small spherical grains and decrease in surface roughness with increasing fluence as well as I-V measurement revels that decrease in resistivity with increasing fluence.
INTRODUCTION
The Fabrication of chalcogenide semiconductors, II-VI compound semiconductor in varying sizes and shapes have drawn interest in the area of materials research because they find applications in non-linear optics and opto-electronics devices [1] [2] [3] [4] . CdSe is an important material for the development of various application such as lasers [5] , sensors [6] , transistors [7] , photoelectrodes [8] , light emitting diode [9] and solar cells [10] [11] [12] [13] [14] [15] . Currently the swift heavy ion (SHI) irradiation of materials has generated significant interest in the light of application of materials in high radiation zones [16] . SHI irradiation has been reported of CdSe/FTO thin films deposited by electro deposition method. After irradiating the films there is growth in the grain size and decrease in resistivity of the sample was observed from surface analysis and electrical properties [17] . In the present work, we investigate the surface morphology and electrical properties of the SHI irradiated (100 MeV Ni +7 ion) by thermally evaporated CdSe thin film using XRD, AFM and I-V techniques.
EXPERIMENTAL DETAILS
CdSe thin films of thickness 200 nm were deposited on clean glass substrate at a pressure of 1  10 -6 mbar on. Swift Heavy ion (SHI) irradiation of the as deposited CdSe films was done using 15 UD pelletron accelerator at Inter University Accelerator Center (IUAC), New Delhi, with 100 MeV Ni +7 at fluences levels 1.0  10 11 and 1.0  10 12 cm -2 . The focused ion beam was scanned over an area of 1 cm 2 using a magnetic scanner to achieve the fluence uniformity across the sample surface. Simulation using SRIM code suggest that electronic and nuclear energy loss value for the CdSe are 1.88  10 1 eV/Å and 3.17  10 -2 eV/Å respectively. The nuclear energy loss in CdSe is negligible compare to electronic energy loss, therefore modifications in multilayer are expected to occure mainly due to electronic energy loss. The structural analysis of films was studied by X-ray diffractometer (Model JEOL 8030,
AFM measurements on the pre and post-irradiated thin films were performed with diInnova from Veeco Instruments. The quantitative analyses were carried out using Veeco software. All the AFM measurements have been performed in tapping mode (for both trace and retrace information) using a silicon nitride tip at ambient temperature. The current-voltage (I-V) characteristics of as deposited and irradiated films were investigated by using a Keithley Digital Multi Meter and a DC power supply.
RESULTS AND DISCUSSIONS

X-ray Diffraction Studies
The XRD patterns of CdSe films on glass substrates deposited at room temperature and irradiated at different fluences are show Fig. 1(a-c) . The diffraction peaks observed close to 2θ  23°, 25°, 41°, 45° and 49° are attributed to the (100), (002), (110), (103) phase [18] . It was observed that after irradiation the intensity of the peak increases with increasing fluence, which indicate improvement in crystallinity and increase in grain size of the materials [19] . Fig. 3(a-c) shows the two dimensional AFM micrograph of as deposited and irradiated thin films. The scanning is done over an area of 5 m  5 m. The AFM images of as deposited film shows the high roughness with spherical shape particles. On further increase in fluence, the vertical surface roughness is decreases than the initial roughness value. The CdSe films irradiated at 1  10 12 cm -2 show the most uniform surface with minimum surface average roughness value which can be suitable for developing photoelectrochemical solar cells. The variation of average roughness (Ra) and RMS roughness (Rq) is shown in Table 1 . The Ra of the as-deposited film was measured to be about 0.35 nm. The Ra values calculated are 0.27 and 0.24 nm for the CdSe films deposited at fluence 1.0  10 11 and 1.0  10 12 cm -2 respectively, which attributes the smoothening of the surface. Decrease in roughness may arise due to the overlap of damaged zones which would lead to smoothening in heavily damaged surfaces. 
Atomic Force Microscopy (AFM) Studies
Electrical Properties
CdSe films as-deposited and irradiated was deposited onto Al/CdSe/ITO substrate for I-V measurement as Fig. 3 plot for as-deposited and irradiated (1.0  10 11 cm -2 and 1.0  10 12 cm -2 ) respectively. The electrical resistivity () of the asdeposited and irradiated thin films was calculated using the relation concerned [20] . The electrical resistivity is observed to be decreased with increase in irradiation fluences owing to increases in grain size and crystallinity. 
CONCLUSION
It was observed from XRD that CdSe thin film asdeposited and irradiated at different fluences (1.0  10 11 cm -2 and 1.0  10 12 cm -2 ) shows that average grain size increases with increase in fluence. Changes in Surface morphology of the films were also noticed in the irradiated thin films. The morphology of the irradiated films reveals decrease in surface roughness, which is more desirable for developing photoelectrochemical solar cells. Also I-V measurement show decrease in the electrical resistivity with increase in fluence is due to increase in grain size.
